pothesis that the precursor saliva is produced in the terminal portion of the salivary gland and its final composition is completed after being subjected to the salt reabsorption and the bicarbonate secretion from the striated part of the duct2). At that time Dr.VISSCHER,the chairman of the Travelling Mission,discussed the mechanism of secretion and absorption in general,and suggested that water may pass through the intercellular space.The present investigation was started from this suggestion,
The functional observations of this work were conducted at the Kyoto Prefectural Medical University and electron-microscopic examinations in the dog were made separately at the Tokyo Jikeikai School of Medicine. Investigations were carried out with submaxillary glands of eight dogs and three human parotid glands.In the experiments of dogs,the animals were anesthetized with Rabonal(thiopental soda),and a polyethylene cannule was inserted into the duct of submaxillay gland,and the saliva was collected after electrical stimulation of chorda tympani ( large negative deflection at the beginning of secretion,and then it fluctuated rhythmically at the bottom of this negative potential.The frequency of rhythm was 17-20/min.and was about the same as that of small waves of secretion pressure.
Thus the large negative potential may correspond to the large rise of secretion pressure,and the small waves of salivogram to small fluctuations of secretion pressure.MOTOKAWA and his colleagues6)once pointed out that the time course of the rate of salivary dropping is closely related to that of salivogram.Their conclusion can fully be approved by the present experiments. From these,it is suggested that the large deflection of negative potential is due to the activation of anion pump of secretory cells which is accompanied with passive transport of water,and that the small negative waves correspond which are provided with many microprojections-like microvilli.The adhesion of the cells is,however,generally confirmed in the normal state.The myoepithelium is always situated at the basal part,connected with the basement membrane.Also the myoepithelium is tightly connected with the gland cells 5A) .According to our observations,the mucous cell is packed with mucous granules,while the serous cell contains not only serous granules,but also many mucous ones.
By the injection of pilocarpine,the cells became loosely connected,leaving wide intercellular canaliculi provided with interdigitation (FIG.5B) ,and moreover there also appeared spaces between the myoepithelium and the gland cells 5C) .As sometimes the myoepithelium was found invaginated in between the gland cells,it is presumed that a contraction of the myoepithelium might be induced by the chemical injection.Therefore the pressure of contraction may be brought about by the myoepithelium.These morphological data,es- According to LUNDBERG'S recent studies on electrophysiology of salivary gland of cat7),the negative potential is dependent on the activation of Clpump which is located at the outer cell membrane of gland acinus.Thus it is suggested that the large negative potential which appeared in the beginning of salivary secretion is due to the activation of the anion-pump of gland cell.
With saliva than in the tissue fluid is not known, the fact that the composition of the precursor saliva closely resembles that in tissue fluid, supports the above mentioned mechanism of anion-pump mechanism.
The decrease of the concentration in duct saliva may be explained by the reabsorption of a part of Na and Cl in the striated part along the duct.As was reported in the previous paper2,9),some bicarbonate is added to the precursor saliva in the striated part under the activity of carbonic anhydrase,its concentration is increased and thus the final form of hypotonic and alkaline saliva is produced.
As is shown in TABLE 1,the concentration of K in the precursor saliva as well as in the duct saliva is higher than that of serum. BURGEN10)explained this high potassium concentration as due to the migration of K from the cell interior.Such a secretory process was described to the ecbolic effect(throwing out effect)of gland cells by BABKIN11).TABLE 1 indicates that K concentration in the duct saliva is also higher than that of the precursor saliva.The fact may be explicable if it is assumed that some K is excreted from the cells of the duct.
As illustrated in FIG.8, If the amount of S is assumed to be related to the intensity of excitation,it may also be correlated with the rate of salivary flow,x.If this relation is assumed to be linear,S=bx,where b is a proportional constant,the equation
(2) can be transformed into the following(3).
The equation (1)and (3)can be verified experimentally.From the curve in FIG.9 the relation between the rate of excretion of amylase,xy,and the rate of salivary flow,x,can be derived and is shown in FIG.10 .As seen in this (1) can be drawn in the range of the low flowing rate,while the points lie on a straight line which has an intercept constant corresponding the equation (3), in the range of high flowing rates.
As gives the maximum ratio of intracellular water to the total amount of saliva. Another approach to the calculation of this ratio will be performed by analysing the relation of K concentration in saliva to the rate of salivary flow .
As is mentioned above,it was assumed that K concentration originated from cell interior,[K]i,was diluted by the salt solution which passed through the intercellular space from the tissue fluid which contains K in a very low concentration,[K]e,and thus a lower concentration of K in saliva,[K]s,was achieved as the rate of salivary flow increases.According to this hypothesis, the whole salivary water secreted in a unit time,x,is composed of the intracellular water,xi,and of the extracellular fluid,xe.Therefore,if K concentration in saliva is postulated to be determined only by the migration of K from the acinus cell which is diluted with extracellular solution from intercellular space,K excreted in saliva in a unit time,[K]s• x,can be expressed as follows:
If the ratio of the amount of intracellular water secreted to that of the total saliva is expressed by"a",then xi=ax,xe=(1-a)x,and the equation(4)can he transformed as follows:
It is transformed into,
In the calculation of (6),it is difficult to determine in what concentration the intracellular K is secreted from the gland cell.BURGEN9)analysed the K content of submaxillary gland of dog after initiation of salivary secretion together with the K concentration in arterial as well as venous blood of the gland,and demonstrated that the gland loses its intracellular K into saliva as well as into blood at the beginning of stimulation,and later the extracellular fluid enters the cell to supply the loss of intracellular K.From this point of view,it is unreasonable to take an usual intracellular K concentration as the concentration in the fluid originated from the cell, 
